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AUTHORS; Strakhov, K.I., . Kachanov, Let. ¢ I,I. and Yakovlev, V,A, 


TITLE: High-temperature Induction Furné Induction Furnace of Industrial 
Frequency for Brazing et Components 

PERIODICAL: Promyshlennaya energetika, 1960, No, 10, 
pp. 15 ~ 16 


TEXT: The authors propose a new design of an induction type 
furnace qperating at the supply frequency with a permanent 
hermetically closed muffle and not an expendable one. The 
furnace forma a coreless transformer, the primary winding of 
which is a multiturn solenoid (inductor) and the secondary 
winding is the hermetic muffle made of a refractory metal, 

On connecting the inductor to an AC supply, currents are 
induced in the muffle and partly also in the components inside 
it which generate the required brazing heat. The temperature 
control is effected by means of a potentiometer on the basis 
of temperature values derived from thermocouples fitted 

inside the furnace, The furnace consists of the following 
basic parts: housing - 1; inductor - 2; thermal insulation - 3; 
hermetic muffle - 4; lid - 5 and the magnetic circuit -~ 6. 
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The housing is made of ordinary "steel 5 and its dimensions 

are 1 000 x 1 000 mm. To prevent heating of the housing 
separation gaps are provided. The inductor is a two-layer one 
and has 78 turns of a 16 x 16 mm hollow aluminium conductor. 

The outer layer has 5 tappings, enabling selection of the 
necessary thermal regime of the furnace, The dimensions of 

the inductor are: external diameter 823 mm; internal 

diameter 785 mm and height 750 mm, The thermal insulation is 
made of "ultra-lightweight" material (between the internal 

layer and the external surface of the muffle) and firebrick. 

The muffle is made of refractory 3V,-435 (EI-435)!8sheet steel, 
11 mm thick; the joints are fused by argon are welding. The 
cover of the furnace is of nonmagnetic steel, 14 mm thick with 

a pipe connection for fitting a vacuum pump, introducing a 

gas flux and thermocouples. On the inside the lid is fitted with 
thermal insulation. On the outside it is water-cooled. The 
furnace characteristics are as follows: power 65 kW; 

voltage 380 V; current consumption 180 A: current intensity 
Card 2/3 
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in the furnace 700 A3 rating of the condenser bank 350 kVAr; 
temperature 1 200 ~- 1 250 “C. This furnace has the following 
advantages: the power consumption is only one-quarter of 

that of a chamber furnace; the process is much less laborious; 
a great saving is obtained in expensive refractory metal for 
manufaturing the muffles. The annual saving in electricity 
amounts to 600 000 kWh, This proposal was awarded second 
prize in the Fifteenth All-Union Competition for Saving 
Energy. There is l figure. 
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1, Glavnoye upravleniye po montazhu metallurgicheskikh predpriyatiy. 
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Variatsionnye primtsipy dlia uprugo-plasticheskikh sredin, (Prikladnaia 
matematika i mekhanika, 1942, v. 6, no. 2/3, p. 187-196, bibliography) 


Title tr.: Variational principles for elastic-plastic solids. 
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SO: Aeronautical Sciences and Aviation in the Soviet Union, Library of 
Congress, 1955. 
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deformation and vibration of a specific class of plates and shells. 
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(Blastic plates and shells) 
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calculate the above. Results are tabulated and charted. 


APPROVED : 
FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000519810018-8" 


"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000519810018-8 


aera | 
Motalee (grtect of 
ry Veningred: state Uo 


VoL XV, No 5, 7B 63 Bho 


‘the ‘case. ate a 


Hers trengthened ‘woes a) te 


" Naten i Me" 


n for. 
optais Maeteureg sce idea) : 


Sates 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000519810018-8" 


"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000519810018-8 


i Meee. 4 

gaa Sein 3 

“Kalanov, L.-M Stabiiity of ah oe ed ae a 
Aye 7 he pi : 
|! Beyond the elestio tok an. “inmye er of -bending 2 


a the ele Influence of 

loading. - Akad, Nauk SSSR Pine 

76 (1951). (Res + Prikl. Mat, Meh. 13, 762- 
It is pointed out that the theer 

deformations is not strictly App!" 

the loading is “complex” because 


Pe oeg ree SHny 
‘ Reem ath ey, j 
EUS Mash Stedratanre © 


Pe at dy eniplor isn the forme: the ray oth 
ee pee ecdegpee Trvirws | : 
FA af. HL An sof 


To oayEst 


Source: Ms thamatical Reviows 
7 


ras 


PO en Ce me me 


pil 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000519810018-8" 


CIA-RDP86- 


greceshe Fer ees 


00513R000519810018-8 


Ott 


Btability of o plane defection form -e@ 


Vebded! Abed. Nauk S88 ae 
cuupbes asd CoMpunrnts ~@0 
fwetangular crus mvtiun, 2 , 
(analugues tu Kirvhbull’s i 
with the known Kirchhadl-Chtech's 
and relations between oun. : 
tte), Ftd a conte ayeleny x 
Wunkaowns ‘Tha Vane of a nstiliwer cnt he 
weeelibioenn of plantaris ¥ lochinrweml, atul toute fc 
Calton fhm ew me aewal theury (rurved rut, tlastieity with £ 
wok farsboning we given Fur eulution of the Nattatinin, Bites . 
Wathen is pryaml Ng tumetical teulte any 


wareBays wors 


S 519810018-8" 
APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000 


"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000519810018-8 


RAE SOY EERC HERES ca 


CSTR Ears hai A ae Be aie EAS 


KACHANOV, L. M. 
Strains and Stresses 


Stability of arches beyond the limit of elasticity. Vest. Len. un 7 No. 12, 1952. 


An analysis of this stability on the basis of plasticity theory in 
which Young's modulus is replaced by Karman's modulus, as was recommended in the case 
of plastically-strained arches by A. N. Dinnik, *Stability of Arches,’ (Ustoychivost! 
Arok.,) State Tech. Press, 1946. States that this is am analogous tothe case of 
longitudinal bending of straight compressed beans. 


253T110 


9. Monthly List of Russian Accessions, Library of Congress, June 1953. Unclassified 
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“Stability | of ‘Blastic-Plastic Equilibrium of a Com- . 
pressed and Twisted Wall," L. M. Kachanov 


DA 8SSR, Vol 88, No 4, pp. 627-630 


Btudies stability of a circular yall compressed and 

- twisted beyond the limit of elasticity. The prob- 

_ lem as applied to an ideally elastic wall was dis- 
cussed in previous articles (see Greenhill, Proc. 
rat Mech. Eng. London (1883); E. L. Nikolai, ibid. 

6,30 (1926) and others). Presented by Acad V. I. 
Bairnoy. Received 20 Oct 926 
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i to an. axially symmetrical problem of deformation 
..°, Of a plastio layer, Actually there are two problems involved; 
-1) problem of the stressed state in a plastic seam.and the develop- 
~ ment: of a mettiod determining the resistance of pliable metals to break- 
ing ‘away by means: of elongation tests of a thin layer of the tested __ 
_ Metal fused with solid parts. Consideration must be given to the 
Composite boundary Conditions causing displacement on the surface of 
_ the contact. Actual test procedure is described. Five references; | 
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On complex loading 


Prikl. Mat. i Mekh., 19, 371-375, May-June 1955 


The author compares the two types of fundamental 
in the theory of plasticity. They are 1) equations 
elastic-plastic deformations which establish a conn 
components of deformation and components of 
of the theory of plastic flow, which connect 
crements of these components. 
indications that results 
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Moskva, Goa. isd-vo tekhniko-teoret. lit-ry, 1956. 324 p. (MERA 10:2) 
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Physicists L. M. Kechanov, Ye. I. Edel'shteyn, G. V. Vinogradov, G. N. Kuznetsov, 
M. P. Volarovich, snd A. V. Stepanov and geologists F. I. Vol'fson, V. A. Aprodov, 


N. I. Borodayevskiy, and Yu. S. Shikhin -- on the problems of modeling tectonic 
phenomena. 


psper presented st the First All-Union Conference on Tectonophysics, Moscow, 
29 Jan - 5 Feb 1957. 
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‘AUTHOR: Kachanov, lei. and Nemchinskiy, A.L. 122 
ITI: On a method of determining the fracture strength. 
(Gb odnom sposobe opredeleniya soprotivientya otryvw) 
PERIODICAL: "Fizika Metallov: i Metaliovedenie} SE ha of ‘Metals and’ , 
3 : oo ol. LVig Moe Li 30, 9 pp. 151-160 (U.S.5.R.) 


i 6 ULEY/s - > 
| ABSTRACT: “Bxisting methods of testing the fracture strength of 
; ductile metals - particularly of low carbon steel, have a” 


disadvantages. In earlier work (Zav. lab., 1952, 
VoleXVIII, 1381), one. of the authors described results of - 
+ with cylindrical specimens of high 
1 containing a thin transverse layer of a steel 
figures were obtained on 
the assumption that the load distribution was uniform. It was 
this was not the case, and in this paper 
formulae are derived which enable one to calculate the real 
ratio of these stresses. ‘It was found diletometrically that 
carbon steel had g linear contraction of 0.228% on cooling down 
‘ whilst hardened chromium-nickel steel 


0.236%. This slight difference of 3.5% in the thermal ¢xpan- 
reciably the results of the 


sion of 

% investigations. The authors carried out experiments with 
specimens which were manufactured py forge welding of a packet 
consisting of two sheets of chromiun-nickel steel with an 


emit. SS CESS peri eae Re eee tte 
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AUTHOR:Kachanov, L. M. (Leningrad). 2-5 -4/25 
naan 


TITLE: On plastic bending of curved thin walled tubes. 
(O plasticheskom izgibe krivykh tonkostennykh trub). 


PERIODICAL: “Izvestiya Akademii Nauk, Otdeleniye Tekhnicheskikh Nauk' 
(Bulletin of the Ac.Sc., Technical Sciences Section, 
1957, No.5, pp. 42-47 (U.S.8.R.) 


ABSTRACT: Bending of curved thin walled tubes is accompanied by 
flattening of their profile and as a result of that , their 
flexibility increases sharply. A theoretical analysis of 
this phenomenon was first carried out by Karman in 1911 
and a number of authors have dealt with the problem in 
more recent years. In earlier work of the author (6) 
attempts were made to analyse bending of curved thin 
walled tubes in the case of plastic deformations whereby 
the solution is constructed on the basis of the principle 
of minimum total energy; the difficulties caused by the 
non-linearity of the problem were overcome on the basis 
of the assumption that the relation between the intensities 

Card 1/3 of stresses and strains T and [ can be approximated by 

the parabola T = 2A, - 44,[~, whereby Ay? 0, Ay) 0 


are constants. Thus, aT/a™?)O, so that this 
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On plastic bending of curved thin walled tubes. (Cont. ) 


approximation allows relatively snall deviatiane Mon 

the linear law. It was found that during plastic 
deformations the flexibility of the tube increases only 
slightly. In this paper the solution is based on a 
different variational principle, the principle of minimun 
additional work; it is in this case possible to arrive at 
a solution of the problem for cases when [= Br, whereby 
B is a constant and m is an odd number larger then zero; 
flexibility values for other magnitudes of m can be 
obtained by interpolation. This approximation enables 
establishment of the fact that the flexibility of the tube 
increases sharply with increasing nm. The given results 
indicate that the flexibility coefficient S increases 
sharply on transition into the region of plastic 
deformations. This is attributed to the fact that 
flattening causes reduction of the longitudinal deforma~ 
tion and a reduction in the stress oO. For balancing a 
given bending moment, the required increase in o is 
larger in the plastic range of deformations than in the 
elastic one. The obtained solution can be directly 
applied to the case of bending of a curved tube under 
conditions of steady state creep. The limit carrying 
capacity of such tubes is also considered. 
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2h-5-4/2 
There are four figures, 7 references, 4 3 7 oh are 
Slavic. 


SUBMITTED: March 1, 1957. 
AVAILABLE: 
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AUTHORS: Kats, Sh. N, and Kachanov, L. M. (Leningrad) 24-11-22/31 


* PITLE: On plastic deformation in the case of complicated loading, 
(O plasticheskoy deformatsii pri slozhnom nagruzhenii) 


» PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh 
Nauk, 1957, No.11, pp. 172-173 (ussR) 


ABSTRACT: The results of various authors, for instance, of 
Neal, B. (Ref.5) relating to the determination of the 
torsion resistance of an initially bent rod prove 
indirectly the usefulness of the plastic flow theory. 
Therefore, the authors considered it of interest «to 
accumulate various experimental data on this problem and 
here results are described of torsion experiments on 
tubes which were first plastically deformed by internal 
pressure. Inside a special set-up a vertically disposed 
tube was fixed which was stressed by internal hydraulic 
pressure, The measurement of the pressure was accurate 
to a degree 0.35%. The change in the tube diameter 
under the effect of internal pressure was recorded in 
six points along the circumference of the tube with an 
indicator having scale Wigisions of ly. The torsion was 
effected by loads applied te.arms of 1m length, Seven 

Card 1/2 tubes were investigated, all of which were produced from 
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o4. 4 1=22/31 
On plastic deformation in the case of complicated loading, ty 
Steel 20 which was first annealed to obtain given 
mechanical properties, The experimentally determined 
curves show that in presence of a plastic deformation 
in the tube, caused by internal pressure, the initial 
shear modulus will equal the elastic shear modulus as 
follows from the theory of plastic flow; thereby, the 
degree of plastic deformation caused by the internal 
pressure does not manifest itself greatly on the values 
of the shear modulus and torsion, The coefficient of 
proportionality between the torque and the twist angle 
is strongly dependent on the magnitude of accumulated 
deformation; these conclusions of the theory of elastic- 
plastic deformations contradict the above mentioned 
experimental data. 
There are one figure and 5 references, one of which is 
Slavic, 


SUBMITTED: May 22, 1957. 


ASSOCIATION: Central Boiler-Turbine Institute, (Tsentral'nyy 
Kotloturbinnyy Institut). 


AVAILABLE: Library of Congress, 
Card 2/2 
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KACHANOV, L.M. (Leningrad) 
Se 
Elastic and plastic equilibrium of a wedge under conditions of flat 
tension. Prikl.mat. i mekh. 21 no.3:413-418 My-Je '57. 
(MIRA 10:10) 


(Wedges) (Blasticity) 
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AUTHOR:  Kachapoy, L. M. (Leningrad) SOV/24~58-8-5/37 


TITLE: On the Rupture Tine in Creep Conditions (0 vremeni 
razrusheniya v usloviyakh polzuchesti) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Teknnicheskikh 
Neuk, 1958, Nr 8, pp 26-31 (USSR) 


ABSTRACT: Recantly Moff (Ref.1) defined the rupture time of a 
bar in tension as the time at which the cross-sectional 
area of the bar vanished as a result of unbourded quasi- 
viscous flow, Kats (Ref.2) has studied by the same 
method the strength of thick-walled pipes under an 
internal pressure. The rupture time of a rotating disc 
with a hole has been calculated by Rosenbloom (Ref.3). 

In this paper the author describes an attempt at defining 
the rupture time taking account of embrittlement. The 
effect of stress concentration has been evaluated by means 
of the analysis described, If at a given teaperature the 
material can undergo consideruble deformation, the stress 
distribution is noticeably evened out and hence the 

effect of a stress concentration on the strength of the 
material is weakened, Conversely, for small deformations 

Card 1/2 the sensitivity of the material to stress concentration 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000519810018-8" 


w: aE ne ee 


— <r ner GE RRR AAO ia SSIS EPI fualorae pests ents 


"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000519810018-8 


On the Rupture Time in Creep Conditions SOV/24-58-8-5/37 


is increased. It is also pcessible to make a comparatively 
simple approach to the definition of the rupture tine 
and the conclusions generally agree with the observations. 
In some cases (for instance, inside an aggressive mediun) 
a preferential formation of cracks emanating from the 
surface of the body was observed; for such cases the time 
to failure can be determined according to the method 
described in the paper provided it is supplemented by an 
equation which determines the speed of failure along the 
normal to the surface, The author expresses his thanks 
to I. G, Sobolev and Ya, B, Fridman for their useful 
advice, 
There are 2 figures and 11 references, 8 of which are 
Soviet, 2 English and 1 German, 

SUEMIMED: April 5, 1958 


1. Metals--Mechanical properties 2. Metals--Failure 3. Metals--Craep 
4. Metals--Stresses 
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S0V/179-59-3-13/45 


“: AUTHOR: Kachanov, L. Me (Leningrad) 

TITLE: Approximate Solution of Steady Creep Problems 
(priblizhennoye resheniye zgadach ustanovivshey sya 
polzuchesti) 

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 

ka i mashinostroyeniye, 1959, Nr 3s 


nauk, Mekhani 

pp 84-95 (USSR). 

5s a continuation of earlier work (Refs 1 and 5). 

ed that in steady creep the shear strain and 
relationship 


ABSTRACT: The paper i 
I 
e connected by the power 


t is assum 
shear stress ar 

H= BT . 
The strain components are related t 


by the equations (Ref 1). 
m=1¢o ga 
co eee 
x 


t= ger (o,- 9) = 


o the stress components 


| (1.2) 


= Br ¢ oS 
xy * aT xy 


SUT + rete 
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Approximate Solution of Steady Creep Problems S0V/179-59-3-13/45 


where 
; _B m+lL 
~ mel r (1.3) 


2k . 
and o = ~/3 (a, +o, + 9,)- 


An approximate method of solving creep problems based 
on these equations is proposed and applied to a hollow 
sphere under the action of internal pressure; the pure 
bending of a bar of rectangular cross-section; the 
torsion of a bar of rectangular cross-section, and the 
axially symmetric bending of a plate. The results are 
illustrated graphically (Figs 5-10) and numerically. 
There are 10 figures and 6 references, 5 of which are 
Soviet and 1 English. 


SUBMITTED: February 27, 1959 
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XACHANOV, LM. (Leningrad) 


Oe nai 


Variational metheds for the selution of plasticity 


. Prikl. mat. 1 mekh. 23 no.32616-617 My-Je '59. 
problems. Prikl. ma wa 3B ‘mina i208) 


(Plasticity) 
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TKHOBA oe red. GUTTMAN, S.C. red.3 KACHABOV, eM s H 
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PROSEKO VM - FOde3 ROZAROV, ewes Te os EDEL e 
Tet ved.; SECHBXEIAYA, Yo.V., red.; VODOLAGINA, S.D., tekhn.reds 


a : tress analysis; proceedings of the 
pt: CP tse a eels 1958) Poliarisatsionno-optichesktt, 
metod iseledovaniia aapriashenit} prety one EO pe evra 
1958 goda. Leningrad, Isd-ve Leningr- eo (arak 1916) 

(Strains and stresses)  (Optisal measurenents) 
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PHASE I BOOK EXPLOITATION 80/4194 


_Kachanov, Lazart Markovich 
Teoriya polzuchesti (Theory of Creep) Moscow, Fimmatgiz, 1960. 455 p. 6,500 copies 
printed. ; 


Ed.: Gel. Fel'dman; Tech. Ye. A. Yermakova. 


PURPOSE:. This book is intended for technical personnel, engineers and designers 
concerned with metallic creep. 


SOVERAGE: The author gives an account of the basic theory of creep of metals. He 
examines creep according to the comparatively simple scheme of quasi-viscous flov. 
Considerable space is alloted to the working out of simple approximate solutions 
of problems which,: according to the author, are of immediate practical interest. 
Along with the solutions the author gives graphs, examples, and instructions for 
applying the methods of calculation, Recognition is given to V.I. Rozenblywm, 
A.N. Grubin, ana G.V. Ivanov for help in compiling the book. There are 159 refer- 
ences: 85 Soviet, 68 English, 5 German, and 1 French. 


fe 
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KACHANOV, L.M. (Leningrad) 
AN SSSR. Otd.tekh.nauk.Mekh.i 
Ruptwre time under creep conditions. Isv.AN oak ce 


ostr. n0.5288-92 S-O '60. 
ts (Creep of materials) 
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$/179/60/000/006/022/ 036 
10.9210 £081/E135 
AUTHOR: (Kachanov, L:Ms, (Leningrad) 
TITLE: Creep of a Thin Layer Compressed by Rigid Plates 


PERIODICAL: Izvestiya Akademii nauk SSSR ,Otdeleniye tekhnicheskikh 
nauk, Mekhanika i mashinostroyeniye, 1960, No- 6, 
pp- 138-140 


TEXT: The paper is a continuation of previous work (Ref.2). 
The well known Prandtl solution (see e-&- Ref.1) of the problem 
of the flow cf an ideally plastic layer compressed by rough, rigid 
plates forms the basis of a number of methods for the approximate 
calculation of the compression of a plastic layer. The present 
note derives a solution of the creep problem for a thin layer 
compressed by rigid rough plates at sufficiently high pressures. 
Under plane deformation conditions the deformation velocity 

Ez, = O and the flow occurs in the xy plane; the layer occupies 
the region x 2 0, lyf hs and each of the plates moves into 
the layer with velocity ¢- On the basis of the Coulomb law, the 
shear stress TU at the surface of contact is given by: 


xy 
Card 1/3 
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Creep of a Thin Layer Compressed by Rigid Plates 


oo —-] + e 
Txylysth = +k (1.1) 


where k is the yield value, and for slow flow the differential 
equation of equilibrium is: 


ao, cos og at doy 
we 4 eee 05 oe xy, 20 (1.2) 
0x dy Ox i oY 
The relation of steady creep is taken in the form: 
ry = £(T2) (Ome Ode by © £(T2) (ay — ods xy = AETV y 1-3) 
The deformation velocities Ex, by» nN are connected with 
the velocities Vx: Vy by the known formulae: 
Ex = dv,,/ 3x, ty = av, / dy, ‘xy = (dv,/dy) + coe) is 
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and the equation of incompressibility is [Ey + by = C. As in 
the Prandtl solution, it is assumed that Txy = Ki, Sy = w (e), 
where £ = x/h, 1 = y/h, and We) is the function to be 
found. These assumptions, together with Eq. (1.3), lead to: 


: ‘ 2 
c(t s*+ Ko 9? tee (2.8) 
4 8 


in which s = o%% —@y. The roots 8, of this equation are 
determined numerically or graphically. We obtain finally: 


oy = - ke - y s, (kn, ©) dn; Oy = Oy + Sa (Kin}, ©) 


(0) 
The equations show that with increasing velocity c, the roots 
8s, increase and the contact pressure also increases. If the 


creep law is linear, 5, does not depend on }- 
There are 2 Soviet references. 
SUBMITTED: June 6, 1960 
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894.00 
10 4210 s/040/61/025/001 /021 /o22 
hi B125/B204 
(730° | ; 
‘AUTHOR: |< Kachanov, L. M. (Leningrad) : 
i 
TITLE: Solving the problem of non-steady creeping : 


PERIODICAL: Prikladnayea matematika i mekhanika, v. 25, no. 1, 1961, 162-163 


TEXT: The present report desoribes a4 method of determining more exact 
solutions (i.e. more exact than the first approximation) of the problems 
mentioned in the title. P. S. Kuratov and V. I. Rozenblvum (Ref. 1) 
recently investigated (Ref. 1) a numerical method of solving such problems. 
Still earlier, the author of the present paper suggested a simple 
approximation method, which is based upon determining the minimum of the 


additional power A+ 37 = min was body in the form 

: ° 
4,, * 45" + a(t) (6y, - é1,) = 6 ij (1,5 = 1,2,3) (2). (A- the sddi- XK 
tional spread of the body, T - the elastic potential energy of the body, 


t - time, $4 - the components of the stress, i}? 635 ~ the components 
of the stress in the elastic problem and in the problem of steady creeping 
Cara 1/4 
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Solving the problem of... B125/B204 \s 


respectively). The function @(t) increases monotonously and tends 
towards unity with t— a. The solution (2) is essentially a first 
approximation. The present article describes, as already mentioned, the 
determination of; more exact solutions. The solution of the problem 


+ ar is set upvin the form 6,5 = 44 Foyle) (3). a, {*) 


here denotes the particular solutions of the homogeneous differential 
equations of equilibrium, which satisfy we zero-boundary conditions on 
Spr oy > exit): In this case, any functions of time are concerned. The 


solution 65° 
The additional power of the body is now a function of T and Cys and the 


is best separated, because it is a good approximation. 


necessary conditions for the minimum 1988 to > system of differential 
a, 2 ar °F do, 
equations Bt ae. * aT, dt * Soo, Tite ao O (t=1,2,++-) (4)+ 


The curves of creeping are here assumed to be similar, and then A =3(t)A, 


Card 2/4 
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holds, where A, ts a function of the stresses alone. The initial condi- 
tions for co, are Cc) = O with t=O. The second derivations in the equations 
oT 
ac,ae, 
condition just given holds, the system (4) may always be brought to the 
, 2 . 5 . 
de 1 T ; 
normal form —; .A,,. Btlac Te, at (i21,2,...) (7), where 


A 
ket, 2, oes 
dy is the algebraic complement of the corresponding element of the deter- 


minant A. If the solution of the variation equation bA, = O‘is set up in 
the form (3), the values’ T="1, o,°= 0, (4 = 1,2,...) correspond to the 
aAt 
| idedy2jeeet 
For G, , - Oy jus the additional deviation from A, according to considera- 
Card 3/4 


(4) are constant, and for the determinant Az >0O holds. If the 


Je,be,>0 (9) holds. J 


_ —h ae 
exact solution, :and here patch = Q, SA = : 
Be, 1 
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tions made by R. Khill [sbstracter's note: probably Hill|, attains the d 
absolute minimum, ‘and the solution given here is unique. “Finally, the m4 
behavior of the functions o (t) “in the case of high values of t are con- 
sidered. ‘The additional Spread of the body is limited, and also the 


o,(t) may be assumed to be limited. The equation (7) in integral form 
c 


mW, eT gl “1 1 
reads f E tha + So St do, = — | dt (im1,2,.., 10). 
2 bie . My, Wo, at ae sa ee) 
System (9) is best-numerically or graphically solved by means of the 
Euler method. The method discussed may easily be applied to relaxation 
problems, mixed Problems, to non-uniformly heated bodies, to cases with 


lacking Similarity of oreep curves, and to elastic-plastic deformations. 
There are 4 Soviet-bloc references. 
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RACHANOV, LM. 
Note to L.M,Kachanov's article "Creep of a thin layer compressed by 
rigid plates." Isv.AN SSSR,0td.tekh.nauk.Mekh.i mashinostr. no,2; 
172 Mr-Ap ‘61. (MIRA 14:4) 

(Creep of materials) 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000519810018-8" 


"APPROVED FOR RELEASE: 07/19/2001 


aes 


CIA-RDP86-00513R000519810018-8 


os 


wM. (Leningrad) 
KACHANCV, LM. (Lening eee 
Kinetics of the growth of cracks. Prikl. mat. (IRA 147) 
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neve (Strength of materials) 
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DIKOVICH, Igor' Leonidovich; KACHANOV, L.Me, prof., doktor fiz.- 
; mat, nauk, retsenzent; FILIN, A.P., prof., doktor tekhn. 
nauk, retsenzent; NOVOZHILOV, V.V., rod.; KUSKOVA, A.I., 
red.3 SHISHKOVA, L.M., tekhn, red, 
(Dynamics of elastoplastic beams]Dinamika wu 
prugo~plastiche- 
skikh balok. Leningrad, Sudpromgiz, 1962, 291 Pe 


(Beams and girders) (MIRA 15310) 
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-_ 6102 S/179/62/000/005/003/012 
Pr ol & E031/E135 
AUTHOR: Kachanov, L.M. (Leningrad) : 
TITLE: On the stressed state of a plastic filling 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye 
tekhnicheskikh nauk, Mekhanika i mashinostroyeniye, 
no.5, 1962, 63~67 . , 


TEXT; The problem of the tension of an axisymmetric filling: | j 
was studied in earlier work of the author. In this paper the flow | 
of a plastic filling in conditions of plane deformation under 
tension (and compression) and the problem of strengthening are 
considered. The filling is assumed to be ‘thin and joining two 
sufficiently rigid parts which have approximately the same moduli 
of elasticity as the filler, but considerably higher yield point 
values. If a moderate force is applied per unit length 
perpendicular to the sandwich construction, all the joints will 
suffer elastic deformation. It is assumed that the surfaces of 
contact between the filling and the outer layers remain plane, 

An approximate solution is sought for the stress on the surface of 
the filling. An expression is derived relating the mean stress p 
' Card 1/3 
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to the parameter a v"(6) 


2 v'(8) 


where vis the displacement: in the axial direction and 6 is 
the ratio of the thickness of the filling to its width. For 

C = 0, corresponding to the onset of Plastic flow, p = 2k (k - 
yield point). For small Cc the tangential stress distribution 
is nearly linear, As C tends to infinity the tangential stress 


tends to the constant value k. This corresponds to the boundary 
conditions of the layer for which the Prandtl solutions were 
obtained. For C —> wm the derived formulae yield the well known 
Prandtl equations. The normal stress component has a maximum 
value on the axis of the filling. The relation between this 
maximum value and pis depicted graphically. To examine the 
effect of strengthening the material it is assumed that for 
tangential stresses T<k the material is elastic but that for 
T2>k a linear strengthening applies, i.e. for Tx k, T=G6PMr 
and for Ta&k, T=®A+Bl, where [ is the intensity of the 
shear deturmation and G is the shear modulus, The resulting 
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changes in the various expressions previously derived are 
considered, As 8B tends to G, C tends to zero, As C tends to 
cC' = (G/B - 1) 68, p/2k tends to infinity, . with strengthening 
there is no limiting load, the quantity pP/2k being bounded only . 
by the strength, : : . 

There are 5 figures, 
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PHASE I BOOK EXPLOITATION S0v/6201 
Vasesoyuznyy s"yezd po teoreticheskoy i prikladnoy mekhanike, ist, Moscow, 1960, ; 


Trudy Vsesoyuznogo s'"'yezda po teoreticheskoy i prikiadnoy mekhanike, 
27 yanvarya -- 3 fevralya 1960 g, Obzornyye doklady (Transactions of the 
All-Union Congress on Theoretical and Applied Mechanics, 27 January to 
3 February 1960, Summary Reports). Moscow, Izd-vo AN SSSR, 1962, 
467 p. 3000 copies printed, “3 


Sponsoring Agency: Akademiya nauk SSSR, ‘ Natsional'nyy komitet SSSR po 
: teoreticheskoy i prikladnoy mekhanike. ‘ : 


4 


Editorial Board: L, 1. Sedov, Chairman; V. V, Sokolovekiy, Deputy Chairman; ') b 
G. S. Shapiro, Scientific Secretary; G. Yu. Dzhanelidze, S. V. ‘Kalinin, ; ya 
L, G. Loyteyanskiy, A. I. Lur'ye, G. K, Mikhaylov, G, I, Petrov, and H 
“ V. V. Rumyantsev; Resp. Ed.: L, I. Sedov; Ed, of Publishing House: a. : “ 
- A. G, Chakhirey; Tech, Ed,: R, A, Zamarayeva, . oe, : i. { 
, i % : . . 
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ie Transactions of the All-Union Congress (Cont. ) SOV/6201 
sy i i 
PURPOSE; This book is intended for scientific and engineering personne) who 4 
are intereated in recent work in theoretical and applied mechanics, 


*« COVERAGE: The articles included in these transactions are arranged by 

. general subject matter under the following heads; general and applied me- 

"chanics (5 papers), fluid mechanics (10 papers), and the mechanics of rigid 
bodies (8 papers). Besides the organizational personnel of the congress, 
no personalities are mentioned, Six of the papers in the present colleation 
have no references; the remaining 17 contain approximately 1400 references 
in Russian, Ukrainian, English, German, Czechoslovak, Rumanian, French, 
Italian, and Dutch. [= . : 


e 
TABLE OF CONTENTSs: : : 
SECTION I, GENERAL AND APPLIED MECHANICS : ; is 

* Artobolevskiy, I. I, Basic Problems of Modern Machine Dynamics . 5 y : 
me Bogolyubov, N. N., and Yu. A, Mitropol'skly, Analytic Methods of ; 
the Theory of Nonlinear Oscillations ; ; 25 i 
Card 2/6 ts atom : 
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Transactions of the All-Union Congress (Cont, ) SOV/6201 
Gachanov, L. M./On Some Variational Principles and Methods 
inthe Theory of Plasticity 358 


Kupradze, V. D. The Singular Integral Equation Method in the 
Spatial Theory of Elasticity 374 


Rabotnov, Yu. N, Creep 


Florin, V. A. Present State and Future Problems in the 
Mechanics of Soils 


Sherman, D. I, Two- and Three-Dimensional Problems in the 
Static Theory of Elasticity 


AVAILABLE: Library of Congress 


SUBJECT: Physics 
IS/dmp/mas 
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(Deformations (Mechanics) ) 
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GRIGORYAN, S.S.; GRIB, A.A.; ZVOLINSKIY, N.V.; KACHANOV, L.M,; PETROSHEN, G.I, 


E.I.Shemiakin's article "Expansion of a &88 cavity on a noncompressible 
elastoplastic medium; study of the action of an explosion on the 
ground" and N.S,Medvedeva and E.I.Shemiakin's artiele "Strain waves 
caused by underground explosion in rocks. Isv.AN SSSR, Otd. tekh. nak, 
Mekh.i mashinostr. no.5:173-177 S=-0 '62, (MIRA 15:10) 
(Explosions) (Shemiakin, E.I.) (Medvedva, N.S.) 
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Kachanov, Le Me Prot) 


Analytical Methods of Creep Design, Especially Within the Nonlinear Range. 
THIRD SYMPOSIUM ON NAVAL STRUCTURAL MECHANICS 

INTERNATIONAL CONFERENCE ON ELEVATED TEMPERATURE MECHANICS 

NEW YORK, N, Y, 

First Days January 23, 1963 
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"Variational methods in the theory of Plasticity" 
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* ABSTRACT: The author calls attention to the fact that the stress state of thin 


‘number of specific features of great practical importance, After noting in 
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, ACCESSION NR: AT4034319 "+... $/2753/64/000/003/0052/0061 Pe Be ae 

‘y, AUTHOR: Kachanov, LM, Se om fo Oe oe a 
'; TITLE: Bending of an elastic-plastic lamina ; Bg ete Fees 

i} SOURCE: Leningrad, Universitet. Matematiko-mekhanicheskiy fakul'tet. teafe ee Eb S 

if . Issledovaniya po uprugosti A plastichnosti, no. 3, 1964, 52-61 . ; Pere i arr : 
: _ TOPIC TAGS: lamina, elastic lamina‘, plastic lamina, lamina bending, bending ~ cd Par 
i! etress, planar deformation, laminar: fastening: § —_. ; " Be NP gee ae ceed, 
e . . be . Bos . é * i f . 
_ 

i 


plastic laminas, used in the. fastening of rigid parts, fe distinguished by a 


passing that the problem of the elongation (compression) of the thin lamina has 
been studied elsewhere, the author. tekes up.the question of*bending in the 
present article, 
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considerably lower. than the yield point: ‘of the: Wptgia” parte, Cccre by the oe 
“lamina. In his discussion, the author assumeg. the elastic properties of both Fa a 
. fl. parts to be identical: and, accepts the’ conditiqn of incompreasibility. The flow | 
‘ | -in the plastic zones is constricted by the contact surfeces.,. This is’ expressed 
ia the origination of tangential stresses on the contact surfaces, since there . ie 
is no slippage along the latter. . Since the lamina is thin, .the contact surfaces ' 
xvemain planar, while the ,section e= O.remains in plane syumetry; the author: a 


‘therefore accepts the hypothesis. of: plane sections. The elastic kernel mut 
‘plastic zones are considered and. the corresponding equations are derived. 
: arbitrary ponsrante 1» c, d are determined from the conditions of en 
* continuity when j and:the condition of static equivalence of the stresses 
oy to the bendthg “Soment M. Particular cases in which q is equal to and greater| _ 
* than l.are considered, and tabular. results are given for the numerical solution. 
: o£ the pertinent pene 7a transcendental .equation, The author ednciudes with a 
‘brief discussion of the limiting state in the bending of the’ lamina.” "the ‘author | 
' takes the opportunity ‘to express: his gratitude to 0, A. Bakeh', whose initiative. 
was responsible for this’ work, and to A..I, Kuznetsov for a mabe: ° ee eeNes We 
“Comments. “ ores! art, hast 6 figure and. 36 ptoemalee, ’ ce Oe: 
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i TITLE: Failure time under the influence of a liquid metal medium 


| so okhant 

i URCE; Leningrad. Universitet Matem . 
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Issledevaniya po uprugosti { plastichnosti, no. 3, 1964, creed ee | 
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- It is pointed out that this fate 


{ 
' and the long-term strength of the metal. of - | 
«less significance ig the surface effect of the molten metal, this being, essentially, one ofthe - i 

po | 


r pect to surface influences i 
| (fusion, adsorption), the long-term strength is frequently influenc 
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extended by a force P. A solution is 4° ry 
‘derived which permits the d n of the scale factor in the failure of rods of 


4 different diameters, Under identical physical conditions, this scale factor is shown to 
‘depend on the effect o The fusion of the sur- 
f be.one of the forms of corrosion and to 
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medium, there is no difference between the potentials of the metal and the medium, as 


esses. Under these conditions 
egligible. The process of brittle 


| 
in the case of a liquid-metal . [ . | 
um is analyzed. Surface cracks are | . | 


i; 3 for example, pipe strength, rod problems; 
if thanks to A.V. Stanyukewi, bending and twisting, etc. "The author express * 
| diagram. oh for his comments," Orig. art, has: 20 formulas poe 
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TITLE: Creep of anisotropic solids me oo 
SOURCE: AN SSSR. Izvestiya. Mekhanika i mashinostroyenlye, no. 4, 1964, 63-67 | c 


TOPIC TAGS: metal creep, creep, plastic creep, anisotropic solid creep, anisotropic 

metal creep he 
ABSTRACT: Creep of anisotropic metals is considered, since the results are useful for es 
solving problems concerning the creep of plastics. Anisotropic propertics in relation to 
creep may be caused, for example, by rolling (or other plastic treatment methods), 
leading to changes of texture. While variations in texture have little offect on the co- 
efficient of elasticity, the material remaining isotropic, they do affect strength and plastic, .*: 
properties. The established equation for residual creep of an isotropic eolid is: ie [ co 
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For an orthotropic solid vequation (2) is transformed into: 7 : : S 
61 - A, . io)" “ As, (Cv = pe o,)° + A; (65+ ~'9,)" + (3) : ioe 
OT tated Faw wee) | ops 
- When the main axes of stress coincide with the male, axes of anisétropy, only the first | : 
three members remain in equation (3). The deformation rate is: fis 7 
kgm Malt! Ud 1a — 8) TAs ,- — dh | wT eee we ois 
~ On the basis of the evolved equations the author, using his seas published 
: ation, finde that ee rs: mae Nea ree oe ai 
Sa ‘ v= \raay: ils Br "” (5) 
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| where N is the once of the given external forces. Irregular creep equations are then 


; derived: we 
} ‘: on 
| EW RF A Slee me m 
The first of these shows the creep and the second shows the minimum, additional diseivaiied 
; Sometimes the anisotropy is woak even with significant variation in the deformation rate. aed 
Equations for this cage are also solved. An example is then given for a pipe under the | e 
| influence of internal Proaeare: The radial velocity is found on the basis of noncompress- 
ibility: ; 


4 By transformations: 
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where P is the axial force on the pipe. These equations are solved either numerically 


or by using curves. If the axial force caused by pressure at the pipe bottom P = pra’, 
then, when AgzA,, the rate of axial elongation c equals zero. Orig. art. has: 29 equation 
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_ AUTHOR: Kachanov, L. M. Roe 
ORG: none 
TITLE: Creep of momentless shells of revolution under large ceformations 


SOURCE: Leningrad. Universitet. Matematiko-mekhanicheskiy fakul'tet. Issledovaniya 
po uprugosti i plastichnosti, no. 4, 1965, 65-71 


TOPIC TAGS: shell, shell of revolution, oreep, creep rate, creep deformation, shell 
aetoeme leony approximation method 

uv 
ABSTRACT: The problem of large creep deformations of a thin momentless shell of 
revolution is studied under the effects of an internal pressure p and an axial force 
P. The values of p and P can, in general, vary with time. The stated problem is of 
interest for two reasons: 1) significant deformations sometimes occur during creep, 
and 2) analysis of large deformations is needed for determining the time of "viscous" 
failure. The problem is stated as follows: At an initial moment in time + = 0 the 
median surface of the shell is given by the equation 


isle (2) (0 <z< Zy), 


where r, 2% are cylindrical coordinates, and the initial ‘thickness of the shell is 


given y h, = h,(z). At a time + the median surface is characterized by 
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An integral expression for the time to reach a particular state of deformation is 
derived. A "stepped" system of numerical integration may be used to solve this 

equation, or, in several cases, an approximate solution is obtainable from a varia~ ! 
tional equation of shell creep. Orig. art. has: 27 equations and 1 figura. 
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snabzhenie; normy proektirovanila (SNiP II-G. 8-62). 1963. 
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Lint. TST CUR eth Hoes enemies 


KACHANOV, N,F., inzh., red.; SHOPENSKIY, L.A., ingh., red.; IFTINKA, 
G.A., red.izd-va; MOCHALINA, Z.S., tekhn. red. 


boy (MIRA 16:9) 


1. Russia (1923- U.S.S.R.) Gosudarstvennyy komitet po de- 

lam stroitel'stva. 2. Gosudarstvennyy komitet Soveta Mini- 

strov SSSR po delam stroitel'atwa (for Kachanov). 3. Nauchno- 

issledovatel'skiy institut sanitarnoy tekhniki Akademii 

stroitel'stva i arkhitektury SSSR (for Shopenskiy). 
(Hot-water supply) 
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_KACHANOV, N.P., inzh,; SHOPENSKIY, L.A., inzh. 


New standards for the design of hot-@ater supply. Vod.i san. 
tekh. no.4332-34 Ap '63. (MIRA 1624) 
(Hot-water supply--Standarda) 
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KOP'YEV, Sergey Fedotovich, prof., doktor tekhn. nauk; KACHANGV, 
Nikolay Filippovich, inzh.; ZAMYSHLYAYEVA, I.M., red. 


[Principles of heat supply and ventilation] Osnovy teploga- 
zosnabzheniia i ventiliatsii. Moskva, Stroiizdat, 1964. 


227 p. (NIRA 17:8) 
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KACHANOV, N.F., inzh,; SHOPENSKIY, L.A. 
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Calculating the cirevlation pipelines of hot water supply systens 
in the direct supply of water from a heating network, Vod. 1 sat. 
tekh. noe2tl4-16 F '64 (MIRA 1822) 
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[Ingimictisn on the. selection cf all-purposa centrifugal 
fans with A2 and AOZ electric motors fer sanitary 
engineering systems] Instruktsdia po podboru tsentrc-» 
bezhnykh vantiliatoroy obshchego naznacheniia s elektrc= 
dvigatelzam! serli A2 i AOZ dlia sanitarno-tekhnicheskikh 
sistem, Moskva, Noo2, 1965, 27 p, (MIRA 18:8) 


1, Kusela (2.923. §,8,5,8.) Gomudarstvennyy komitet po 
déium stroitel'tsiva, Giameye upravleniye Po stroitel'~ 
nom preyextircvanlyy predpriyetiy, zdaniy 1 soeruzhenty,. 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958 Nr 4, p 315 (USSR) 


AUTHORS: ~Kachanov, N,N. Mirkin, LI. 


TITLE. X-ray Tubes for High-speed and Super-speed Photography and 
X-ray Research Procedures (Rentgenovskiye trubki dlya skoro- 
stnoy i sverkhskorosinoy s"yemki rentgenogramm v praktike 
rentgenostrukturnykh issledovaniy) 


PERIODICAL: Tekhnol. avtomobilestroyeniya, 1957, Nr 5, pp 72-76 


ABSTRACT: A survey. A brief description is presented of the design of 
Soviet and foreign sha rp-focus tubes with punctuate and linear 
focus. The modes of operation of various parts for tubes with 
controllable focus, with magnetic focusing, with rotating plates, 
etc., are presented. It is noted that the use of sharp-focusing 
tubes permits exposure to be reduced by 98-98.4%. On pulse 
Operation from batteries, exposure is reduced to 0.03-0.05 sec: 
this makes it possible to investigate fast-moving processes 
(structural changes in heating, impact stresses. etc. ). 
Bibliography: 15 references. 


. i. X-ray tubes--Design 2. X-ray photoj'raphy--Equipment V-Sh. 
Card i/1 3. X-ray analysis--USSR 
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“2.9100 | 80V/123-59-12-47059 
Translation from: Referativnyy shurnal, -Mashinostroyeniye, 1959 » Nr 12, p 159 
(USSR) 
" AUTHORS: Kachanov, N.N., Mirkin, L.I. 


TITLE: ‘Xeray- or’ the High-speed and Superhigh-speed Making of 
Roentgenograms in the Practice of X-ray Investigation 


PERIODICAL: Tekhnol. avtomobilestroyeniye, 1957, Nr 5, pp 72-76 


ABSTRACT: The authors desoribe sharp-focusing X-ray tubes (XT) with spot 
focus which make it possible to shorten considerably the time of 
exposure in carrying out X-ray analyses of metals and their alloys. 
Two versions of Soviet-made XT are mentioned, possessing an ad-~ 
justable focus and a grounded cathode, with which focuses of very 
small dimensions can be obtained with a high specific load per 
surface unit of the anode. A description is also given of 2 x? 
with a trans-anode Bpace, one of the XT possessing a magnetic fo- 
cusing. Moreover an XT ig described, with a particularly long 
and sharp line focus for investigating crystalline structures of 

Card 1/2 monocrystalline specimens; with the aid of this tube convergent 
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137-58-4-85}9 
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 4, p 313 (USSR) 
AUTHORS: Kachanov, N.N., Mirkin, L,I, 


TITLE: An Ionization Method of X-ray Structural Analysis of Metals 
(Ionizatsionnyy metod dlya rentgenostrukturnogo analiza metallov) 


PERIODICAL: Tekhnol. avtomobilestroyeniya, 1957, Nr 5, pp 76-79 
ABSTRACT: An ionization method of recording X-ray radiation is de- 


scribed and comparison thereof with the Photographic method is 
made. This method requires ionizing X-ray apparatus with an 


ials used in the construction of machinery, - phase analysis of 
metals and alloys, and also in the determination of residual 
Stresses in metals. In Studying the structure of the material, 
the level of accuracy is higher than by the photographic method. 
with a very pronounced reduction in the total time required for 
an investigation. This makes it possible to study transforma - 
tions in alloys directly during the process of heat treatment or 
in the process of elastic and plastic deformation, Z.F, 

Card 1/1 1. Metals--X-ray analysis 2. Metals--Phase studies 3, X-rays 
~-tonizing effects 
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